Heretofore unpublished enthalpy data which were used in the derivation of smooth enthalpy and heat-.capacity data for NBS SRM 720 (a-A1, 2 0, heat capacity and enthalpy standard) are presented along with some details of the high-temperature experiments. Recent NBS low-temperature measurements on SRM 720 are smoothed by a least-squares spline technique and a revised table of certified values for enthalpy and heat capacity of a-Al,() from 10 K to near the meltng point (2250 K) is presented.
Introduction
Standard Reference Material 720 (a-A1 2 0 3 ) has been offered by the NBS Office of Standard Reference Materials since 1970 [11 as a heat-capacity and enthalpy standard certified in the temperature range 273.15 K to 2250 K. The relative enthalpy data, whose smoothed representation appears in [1] , were obtained in two different types of drop calorimeter: a Bunsen ice calorimeter was used from 273.15 K to 1173.15 K [2] and an adiabatic receiving calorimeter from 1173.15 K to 2250 K. The smoothed relative enthalpy values of [1] rely as well for the absolute ice-point enthalpy (H 273 ,3 KHo rJ upon a much earlier low-temperature heat-capacity study [3] on the "Calorimetry Conference Sample" of pure a-AI 2 0 3 .
A detailed presentation of the original ice-calorimeter enthalpy data along with a description of the smoothing procedure used to obtain the enthalpy and heat-capacity values appearing in [1] has been given in [2] . Unfortunately, the original receiving-calorimeter enthalpy data were never published due to the death of one of the principal experimenters and subsequent personnel changes.
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The present work presents this enthalpy data and describes certain aspects of the experiments in the receiving calorimeter. In addition, it documents a re-smoothing of the NBS low-temperature heat-capacity data [4] on SRM 720 obtained since 1970. New smooth heat-capacity data for SRM 720 in the temperature interval 10 K to 2250 K are presented. The present smooth enthalpy data above 273.15 K differ by less than 0.01% from the corresponding values given in [1] .
2.High-Temperature Enthalpy Data, 1173 K to 2250 K
Enthalpy data above 1173.15 K were obtained by S. Ishihara in a high-temperature adiabatic receiving calorimeter. Some physical and operational details of this apparatus have been given in [5] and [6] . These experiments were carried out with the calorimeter and furnace containing purified argon gas at about 0.1 atm. pressure. The single-crystal segments of a-A1 2 0 3 were contained in a molybdenum capsule (mass: 9.26727 g) with a close-fitting, though not hermetically-sealed, lid. The capsule was suspended from a doubled and twisted loop of 8-mil tungsten wire by a small tantalum hook (hook mass: 0.56097 g). Thirteen evenly-spaced temperatures from 1173 K to 2250 K were chosen, and one day's experiments consisted of four enthalpy measurements at a single one of these temperatures. The temperature for any particular day was chosen randomly with the aid of a table of random numbers. The first and last enthalpy measurements of a day were made on the same system (either the empty capsule or the same capsule filled with ot-A1 2 0 3 ). Experience has shown that this method of scheduling one day's experiments makes it possible to take into account small changes in the pyrometer characteristics or sample capsule mass changes due either to interaction with the sample or with the carbon atmosphere created by the induction furnace susceptor.
Results of the high-temperature measurements are given in table 1. The initial sample capsule temperatures are given in column 1. These were measured with an automatic optical pyrometer which was focused on the bottom of the sample capsule through a small aperture in the furnace susceptor. A separate output signal from the pyrometer was used to control the furnace temperature. Column 3 gives the measured heat to the calorimeter at 298.15 K. The actual terminal temperature of the calorimeter and capsule in the equilibrating period after an experiment was usually less than 320 K. In order to reference all heat data to 298.15 K, it was necessary to add to each measured heat a correction equal to the enthalpy of the capsule (plus sample and carbon contamination, if present) at the terminal temperature of the calorimeter relative to 298. 7, K. These corrections ranged from one to two percent of the measured heat. The enthalpy data necessary to calculate the corrections for carbon, tantalum, aluminum oxide, and molybdenum, were taken from references [7] , [8] , [9] and [2] , respectively. The heat content of the aluminum oxide constituted about 55 percent of the total measured heat at all cc the corrections applied to yield the mnlar values (col. 5), which were used temperatures. The differing values for specimen mass (column 4) indicate that in some experiments different amounts of a-A1. 2 0 were used, though the difference can correspond to at most one or two small pieces of specimen. In the correction of specimen mass data for atmospheric buoyancy, a density of 3.97 g cm-3 for a-A1 2 0 3 was used. The molar enthalpy values in column 5 were obtained from net heat values (F-C differences from column 3) by division by the applicable specimen mass (column 4). The present, high-temperature enthalpy results (table 1) and those from [2] in the range 273.15 K to 1173.15 K were represented by a single smoothing function derived by the method of least squares (eq. (3) of [2] ). The last two columns of table 1 give the absolute and percent deviation of the present high-temperature data from this equation.
Low-Temperature Heat Capacity Data, 8.6
K to 273.15 K Chang [4] has measured in an automated adiabatic calorimeter [10] the low-temperature heat capacity of a-A1 2 0 3 chosen from the same NBS SRM 720 lot as was the material for the high-temperature measurements presented above. A piecewise representation of this low-temperature heat-capacity data, smooth in derivatives to order two, has been obtained using a least-squares spline-fitting technique. The value of this function, as well as its first and second derivatives, match precisely at 273.15 K corresponding values derived from the function [2] representing the enthalpy above 273.15 K. The piecewise representation is illustrated in figure 1 , where PI, P2, and P3 are polynomials of the form ,2 ( -°) =,= a! (1) To is a reference temperature, different for each temperature interval. Table 2 presents these smooth heat-capacity and enthalpy data for a-AI,03. 
K > T _

